Biodistribution and safety studies of hDel-1 plasmid-based gene therapy in mouse and rabbit models.
A plasmid encoding the human developmentally regulated endothelial locus-1 (hDel-1) protein formulated with poloxamer 188 is a potential gene therapy for peripheral arterial disease in man. As a prelude to clinical trials, the biodistribution and safety of this therapy were evaluated after intramuscular and intravenous administration in mice and rabbits. In mice, plasmid DNA persisted at the intramuscular injection site for at least 28 days, but was barely detectable in distal tissues by 24 h and essentially cleared by 28 days. By 24 h after intravenous administration, plasmid DNA was readily detected in blood, muscle, and lungs but sporadically and at low levels in other tissues. At 28 days, plasmid DNA was readily detectable only at the intravenous injection site (tail) after low- and high-dose administration, and sporadically in blood and muscle after high-dose administration. In rabbits, the highest intramuscular (4.2 mg kg(-1)) or intravenous (3.7 mg kg(-1)) dose caused no deaths; no treatment-related clinical signs; no changes in body weight, clinical pathology parameters, ophthalmology, ECG, or histopathology; and no detectable increase in antinuclear antibodies by 28 days. The results supported testing of hDel-1 plasmid-based gene therapy in phase I clinical trials.